Solid tumors require an efficient decision-making mechanism to progress 13 through a gradient of hypoxia. Here, we show that an oxygen-sensory p53 14 tetramer-octamer switch makes cell decision for survival or death in variable 15 hypoxia. Trapping homo-oligomers from biosynthesis cycle, we found a 16 metastable p53 tetramer in cells. Under the operation of switch, tetramer 17 segregates the p53 character of a tumor suppressor and promoter. The p53 18 switch generates a pattern of its on-off state in time that is specific to the 19 strength of hypoxia. A bidirectional tetramer-octamer conversion in on state 20 decides the restoration of basal state by forward and programs apoptosis 21 upon the reverse shift via p53-MDM2 loop. However, reversible dimer-22 tetramer transitions in off state trigger chaperoning of HIF-1 complex by 23 tetramer in forward and oncogenic gain-of-function by prion-like dimers in 24 reverse direction. Temporal on-off patterns calibrate stabilized p53 pool by 25 defining the abundance of dimer, tetramer and octamer that ultimately 26 decides diverse cellular outcomes in hypoxia. Through multi-chromophore 27 FRET, we further show that chaperoning of HIF-1 may modulate angiogenesis 28 through a possible flip-flop of the p53T-HIF-1 complex upon DNA. Our results 29 demonstrate how p53 can sense oxygen and act upon its homo-30 oligomerization states to control cell fate in hypoxic tumors. 31 33 part of specific gene expression in DNA damage repair, cell cycle arrest, apoptosis and 34
Next, in order to prove the operation of metastable T via D↽T or T⇀O shifts in 147 time-and oxygen-dependent manner, a similar CHX based trap was utilized at different 148 oxygen (O 2 ) concentrations (5, 1 and 0.1%). In this case, MG132 was not required as low 149 oxygen stimulus ultimately induces similar effect i.e. p53 stabilization by proteasomal 150 inhibition (23) ( Fig.2A ) which may vary in the rate as per oxygen crisis (see Fig 3A) . Fig. S3F ). However, the stabilized p53 may differ by its net amount (ɸ, y-205 axis) at variable oxygen due to the different proportion of its higher-order homo-206 oligomers in the total pool. O is most likely to get utilized for rapid degradation of p53 as 207 it was found mostly in the ubiquitinated state under normal conditions. By contrast, D 208 would be preferred for the enhanced accumulation as it possesses a higher stabilization 209 tendency (13). T⇌O controls p53 octamerization by D⇀T⇌O shift and hence, can induce 210 both p53 restoration and activation via p53-MDM2 loop in on mode. Anti-MDM2 SDS-211 PAGE immune blot showed the rate of MDM2 accumulation is enhanced in on when 212 compared to off mode ( Fig. 3B, Fig. S2A finding that p53 interacts with HIF-1 complex upon chromatin for adaptive responses in 285 hypoxia (30). Next, the complex was checked against anti-p53, anti-HIF-1α, and anti-HIF-286 1β antibodies by two different modes in order to identify homo-oligomeric state of p53 287 that associates with the HIF-1. In the first mode, the same cell lysate was checked 288 separately ( Fig. 4D ) or, the same immune band was checked in step-wise fashion ( Fig. 4E ). Therefore, in second mode, an innovative detergent displacement strategy was adopted and allowed higher-order HIF-1α species to enter into the gel (black arrows). However, 306 p53-HIF-1 interaction seems to be partially intact in D2 with 0.1% TX-100 (blue arrows). Ex F-TEPA system at different intervals in hypoxia (Fig. 7A ). It is clear from the comparison 364 of ξ D (Fig. 7B ) and ξ A (Fig. 7C ) components that D WT ⇀D ML (in the initial 0-24h interval) 365 reverses to D WT ↽D ML , similar to re-oxygenation, and triggers D⇀T in later duration (24-366 72h). At 72h, an equilibrium D WT ⇌T state is achieved as observed through histograms. For the generation of CHX-trap in hypoxia, HCT116 p53+/+ cells were seeded in 559 three groups of four six-well culture dishes 24h before the assay. For the assay in 1% O 2 , 560 plates of the 1 st group (with approx. 5.0x10 5 cells in each well) were sequentially exposed 561 to the hypoxia at 6h intervals followed by the plates of the 2 nd (2.0x10 5 cells) and 3 rd 562 14 groups (3.0x10 4 cells). After the last plate of the 2 nd group was exposed, Cycloheximide 563 (100μM) treatment was initiated from the first to last exposed plates of all the three 564 groups at 6h intervals. The experiment was designed for the simultaneous processing of Ex fluorescent constructs in 6 well plates were exposed to hypoxia (1% O 2 ) for 48h 705 duration and cells were lysed in native lysis buffer (as described above) except DNase. All Table S1 . 
